Effects of a DNA helix-destabilizing protein on transcription in living cells.
The effects of microinjected rat DNA helix-destabilizing protein (HDP) and anti-HDP sera on the transcription of various RNAs in nuclei of Chironomus tentans salivary gland cells were investigated. The results showed that injected antisera have the greatest inhibitory effect on the RNA polymerase II-based transcription of Balbiani ring puffs, about 80%. The inhibition of RNA polymerase I-based transcription of nucleolar preribosomal RNA was about 70%, while the effect on the heterogenous nuclear RNA (hnRNA) from chromosome I to III was about 40%. In all cases, the antiserum against the denatured subunit HDP was more inhibitory than that against the native HDP. In correlative experiments, microinjection of the HDP itself showed stimulated transcription of all RNAs. Indirect localization by immunofluorescence showed immunoreactive HDP to be preferentially concentrated on transcriptionally active Balbiani rings 1 and 2. Western blot analysis of the protein extract from isolated Chironomus tentans salivary gland nuclei with anti-HDP (rat) sera showed cross-reactive protein bands with molecular masses of about 33,000, 42,000 and 65,000 daltons. These results suggest that a homologue of rat HDP and other C. tentans proteins immunologically related to it play an important role in transcription in vivo.